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■  •  •  ;;  ;  —  —  simple  .  ,;uo  compounds  containing  alkyl, 

•  .slogan  groups  has  been  undertaken  to  obtain  further  funds- 

u-ul  in :cr:..u lion  that  will  be  of  value  in  determining  the  processes 

-r.i  uh  occur  in  more  complex  organopuosphorUE  compounds. 

In  on  effort  to  produce  negative  parent  ions  from  these  o»v&t»j>{»oru* 
e or  pounds ,  .1  poior.iuus-210  alpha  particle  source  has  been  designed  that 

wl;i  be  employed  in  such  studies.  .  / -•> 

70  ev  pc  si tive  icn  mass  spectra  have  been  obtained  for  0-ethyl- 

•  I’.-i-d i n.v: t hy  1  phosphor «.r4dc :yanid ute  (Tabun,  GA)  and  chlorometfcylphosphonic 

j  i  ,■  k  >  *  -  v  •  ,  ■ 

•  IvliiUl  i 

#V,  ci t. tet.pt  has  been  made  to  purify  some  simple  phosphorus  compounds 

for  mass  spectrc.r.ctric  analyses.  y'  -• 

C-v..>r.ts  race ivec  for  study  have  been  properly  transferred  and  await 

further  investigation. 

•  v*  i 

-  »t  - 

unorgetlc  studies  by  either  appearance  potentials  or  clastograms 
;.sve  bec-n  r?.t.se  for  the  positive  ions  from  0,0,0-triethyl  phosphorothio- 

r.3te  and  methyl thiophosphon ic  bichloride.  "  v 
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j  .  ST ATrMKNT  OK  PhOHlfM 


I:, Si  *tvr k  w«s  initiates  In  cider  (l)  to  obtain  the  mats  spectre,  (2) 
to  make  energetic  studies  by  appearance  potential  and  clastogrem  determin¬ 
ations  for  both  positive  and  negative  ions,  and  (3)  to  fora  negative  parent 
molecule  ions  by  bombardment  of  biologically  active  compound*  containing 
P,  N,  and  S  by  means  of  a  polonium-210  alpha  particle  source. 

9.  BACKGROUND 

Preliminary  investigations  of  organophosphorus  compounds  euch  as  G8 
and  GD  have  indicated  that  these  biologically  active  material*  sure  lonited 
at  low  potentials  11.5  ev)  and  that  at  electron  energiM  above  about 
15  ev  there  is  significant  fragmentation  of  the  parent  molecule  positive 
ion.  However,  the  ionization  and  dissociation  process**  observed  ere  poor¬ 
ly  understood,  attributable  largely  to  •  lack  of  fundamental  Information 
concerning  similar  processes  in  simpler  orgsnophosphorus  compounds.  Be¬ 
cause  little  or  no  information  is  available  about  the  processes  In  the 
biologically  active  compounds,  it  ia  necessary  to  study  both  the  eimpler 
and  the  more  complex  organophosphorus  molecule*. 

The  6tudy  of  both  the  positive  and  the  negative  ions  formed  in  the 
ionization  and  dissociation  processes  is  Important  to  understanding  the 
fragmentation  routes.  It  has  been  reported  that  the  G-agents  capture  low 
energy  electron*  to  form  parent  negative  ions,  but  almost  certainly  other 
negatively  charged  fragment  ions  will  be  formed  with  higher  energy  electrons 
through  dissociative  electron  attachment.  No  Information  la  available  about 
negative  Ion  clastograms  which  would  indicate  possible  routes  of  fragment¬ 
ation. 

3.  APPROACH  TC  THE  PROBLEM 

3,;, 

The  materials  to  be  studied  Include  GA,  GF,  CHjPSClg, 

parathion,  methyl  parathlon,  methyl  acid  phosphate,  chlorodlphenyl  phosphine, 
benzenephosphorus  oxychloride,  benzenephosphorus  dichloride,  wd  phlore- 
methylphosphonic  dichloride. 

3.2.  Equipment 

The  equipment  items  discussed  in  section  3.2  of  Quarterly  Progress 
Report  Numbar  1  were  used  to  continue  these  studies.  An  additional  item 
not  Included  in  the  previous  report  is  the  polonium-210  alpha  particle 
source  for  the  time-of-f light  mass  spectrometer.  The  license  required  to 
handle  polonium-210  has  been  approved  by  the  appropriate  agen^aritbin  the 
State  of  Kansas  and  by  the  Kansas  State  University  Radiation  Safety  Commit¬ 
tee.  After  the  source  hat  been  received,  the  Kansas  State. University 
Safety  Control  Officer  will  conduct  «dpe  tests  sround  the  ewiroi  et  3-month 
Interval*  to  ascertain  any  leakage  of  the  radioactive  material. 
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*  o  r  w  u‘  *  -j  . 


L;.  U,/^ 


•'}**  cian'.erer  depression  of  0.0825" 


>■•  1.03"  X  ;  .50“  stainless  steel  plate  C.ui“  . 
this  pi  ate  is  shown  in  Figure  1.)  Overlay  the 
of  odd  suer,  that  the  emanating  alpha  particle 
sossibl  oo  5.C  .V.ev .  The  resultant  activity  and 


*  i  4 t/  i.  v  d 


Source:  Monsanto  Research 


„h._  i  aoricat  ion  and  testing  or  this  item  wiii  be  $4.20  *00 


raor^ecte  tr.e  source  at  teas  cost. 


••tuast.ee 


eccrt  tv  umber  1>  tne  GA  (Tsbun}  O—ethy. 
. urr.pl e  appeared  to  contain  significant 
r-r.d  received  a  new  sample  of  GA  on  2 


5  u  V'  O  a 


d  cyulohoicyi  matnylxhu  ;:rhor.of iuoricatc  •((*?)  ves '.received,  to- 

C;.  in  id. a  shipment  from  J.  S.  Array  Hdgewood  Arsenal.  The 
r..ccved  from  tin-  shipoir.g  container  and  placed  in  the  freezer 
of  the  C- agent  refrigerator  preparatory  to  the  necessary  trans- 


y  P:vo';:;horr-t  nicr.n*  •-  otn-  id 


/*. jii’pc* ^  j* si i , o £.*  po  t  w«;  tiuii  o  *  v  •  i <* 

o  ,c  /j-tti  otny  1  phcsphorotni  o:  •  -te 
.par icon  c.  the  moss  spectrum  of  t 
usly  for  triethyl  phosphate  w.ll 


of  A. r. moil  ooo  rident  ions  in  the  mass  spectrum 
ih senate  are  listed  in  Table  1  of  the  .Appendix, 
trum  of  this  compound  with  that  obtained ’pr^- 
.ate  w.ll  be  discussed  below. 


thv r  *.hi  cphosehonic  D:;  chloric-  Studios 


The  electron  impact  data  for  CH,  PSCl,  has  been  -determined  using  .the 
:r.r.  \l)  and  the  ser.i- logarithmic  plot  f2)  methods.  These  results  .differ 
ightlv  from  those  presented  earlier  and  which  were  ^evaluated  using  only 
;•  energy  compensation  technique  (3).  :  ‘  y  - y  -y-"  : 


A  few  crops  (less  than  C.25  ml)  of  parathion  was  transferred  to  a 
5-c.  storage  bulb  equipped  wir.r.  a  s.opcock.  The  transfer  was  carried  out 
a  c . ov a  boo  usinc  an  atmosphere  of  dry  nitrogen.  The  results  of  this 
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r.-.ribt-d  above  for  trail -if  erring 


•ccmpour.c  J„d  not  s-u;  2  Idem.  vapor  pressure  to  permit  record - 

•'  op;:c:.r-.m.  by  using  bo  normal  ir.iet  system  on  the  mas r,  speotro- 
oompi-.-  o:  oh.-  material  was  introduced  into  the  mass  spectrometer 
of  ,  ..l-  sample  boat  rod  “hot"  ionization  source . 

;i"  C:.:;i.o'i .tk'  o  T  m,td  1  e. . 

r  compounds  ir.vvst i<  ■  :.<-d  were  chlorodi phenyl  phosphine,  chloro- 
•tphei.i.  bichloride,  onz  -nophosp'norus  oxychloride,  and  benzene- 
s  c: i *:!:  .  rho  r-:  ss  poctrurr.  of  each  compound  showed  signif- 

-uriiio-.  .  At*. or. pis  r.-  r..i<jo  to  purify  these  substances  by  means 

1 1* u r. i  vi o  \  i p I  *  v  * 


:JJ  uri '  »* 


A  portion  of  th..-  now  s  fin  has  been  transferred  into  a  sample 

.a.  ri-.joy  for  maos  :-?uctrur ..  ;  r  i  investigation.  A  preliminary  oxamin- 
tinn  of  this  material  ind:;.  .  i..ass  spectrum  very  similar  to  the  one 
obt:.  in-,  4  from  the  original  :  ,?i>  or'  GA .  The  principal  positively-charged 

,  ..  nic  species  f our.d  in  the  mas  s  .•••ci  rum  of  GA  are  listed  in  Table  2,  but 
no  effort  has  been  made  to  obtain  either  a  clastogram  or  energetic  data  tor 
this  compound  until  the  pur 5 1/  of  the  material  has  been  established.  There 
is  reason  to  believe  that  the  ions  appearing  at  m/q  values  of  42,  43,  44, 
»nd  70  are  due  to  one  or  more  impurities  rather  than  being  formed  from  GA . 
The  particular  reason  for  this  assignment  is  due  to  the  very  large  .relative 
intensities  of  these  ions  as  compared  to  the  parent  and  other  ions  in  the 
mass  spectrum. 

b  . 2 ,  OF  rst.ud.ier. 


About  one  ml  of  the  liquid  ruts  been  transferred  into  sample  storage 
bulbs  and  stored  in  the  freezer  compartment  of  the  G-agent  refrigerator 
until  it  can  be  studied  ma:  s  spectrometrically. 

t,3.  O.O.O-Tr irthvl  Phosphor ot  pinnate  Studies 

The  appearance  potentials  given  in  Table  1  represent  data  taken  only 
with  the  energy  compensation  technique.  A  more  detailed  energetic  analysis 
is  needed  in  order  to  supplement  the  clastogram  data j  this  will  provide- a 
test  of  the  proposed  fragmentation  scheme  given  In  Quarterly  Progress 
Report  Number  1 . 


9 


p  f  1  ’  ‘  :  ; ,  ,n  *  » 

'  •  '  '  •  •  -  i,  ...  1  c. 

i  *c*h:/  b;  .p  cn  ir 
•  -•  7  ,, 
u  tendency  f  t  r  tne  L 
m  j s  I  ragman t .. ,  f  i  t 
«']  t.hc*  same-  general 
a  M*!  i  te  prevalent  :  n 


a  cont-ast  in  tile  relative  ubund- 
i.  tnyi  phosphate  and  0,0,0-t  -iethyl 
<  ampa risen  of  the  two  spectre, 
s.io  compound  to  c’i  suociotc  into 
houffh  the  relative  abundances  diffe 
typo  of  ions  with  hudrooen  atom 
tot!)  materials. 


.1  t  i; ; '  .p.i.e,. ;  o  H  : I . I  i.>-i  ;ii;  hi  ud  ins 

■  ro.,1  tie  energetic.  data  and  the  heats  of  formation  of  the  ions,  some 
i.  ,.,n.|  )u:.uhi  have  come  about  bocaus  t  of  the  study  of  this  compound, 
-nvestiUotorc ,  working  with  he logenat ed  compounds,  have  assumed  that 
j. > ,  ■„  t>.  removing  a  halogen  from  the  parent  ion  involves  an  ion-pair 

mr'j°r  '0,<ic  d*1'  phase  process.  For  example,  Halmann  and 
mi  j  nave  proposed  the  following  reaction: 


+  L'"i"  fj) 

»’•’  ‘i0;u:  cio'|,‘t  7 hut  this  is  she  major  reaction  process  because  or' 
tnvesugai  ion  ol  me  thy  i  th  ;  opl.otpncn  i  c  dichloride.  From  Table  h,  wa  hav. 
•  tM.en  tie.  process: 


-  l>jCl2+  1  C*'3  (2) 

■  '<•  •:t  Gf  formation  of  PSCl^  is  calculated  ,o  be  167  kcal  mole"1.  The 
"!-’V  means  of  obtaining  agi rrient  with  the  heat  of  formation  of  PSC1,+  in 
r“-lj  studies  Is  by  writing  th  '  following  reaction:  “* 

-»  ] ‘OCl^  +  Cl  AH^  =  161  keel  mole  1  (3) 

a  cr. tonne  ion  is  used  instea..  of  the  neutral,  chlorine  atom,  the  heat  of 

inmatnn  differs  by  approximate  ]y  67  kcal  moie"\  A  similar  comparison  is 
vbnrves  using  in-  PC1.+  ion  from  PC13  and  CH3PC12.  From  these  two  studies 
into  appear:  to  U  some  doubt  or.  to  the  validity  of  writing  ion-pair  pro- 

. .  the  mjJ°r  io'-ic  processes  occuring  upon  electron  impact.  Ion- 

Pc.r  processes  do  indeed  occuj ,  since  other  investigators  have  measured 
.ippeur.ir.ee  potentials  of  the  .on  pairs  and  found  them  to  be  tha  same.  From 
our  results  we  must  assume  that  the  cross  section  for  the  ion-pair  process 
small  in  cor.  peri  son  to  that  for  the  reaction  producing  a  neutral  halogen 

tl  t.  C  7  , 

donative  ion  studies  of  this  compound  using  the  Hewlett-Packard  system 
.lies  have  bee-,  made.  The  results  are  presented  in  Tabic  4  and  shown  in 
Figure  2.  The  chloride  ion  is  the  only  significant  negative  ion  present 
ever  a  wide  range  of  electron  energy, 

‘  Hardthi.pn  Studies 

A  sample  of  pa rat hi on  was  connected  to  the  inlet  system  of  the  TOF 
macs  spectrometer.  Due  to  the  low  volatility  of  the  compound  It  was  not 
possible  to  obtain  a  mass  spectrum.  Because  of  the  toxicity  of  parathion 
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>■»-  !?•  the  monner  require ’  to  'o,.>4 
tor-vc-ioture*’  ionize  tier,  tty.-.r-r'- . 

^ _ ?>V  r.f.v*  i  i’1 

Aj  expected  from  the  result!*  with  porathivn,  methyl  percthlw.  was  eWo 
■a'«  non- volatile  to  be  studied  In  our  mass  spectrometer  with  the  general 

iiii-'t  system, 

- , .  7.  ^  .thvl  Acid,  Pbwahete  3.tudA-s 

Thy  introduction  o?  this  substance  Into  the  mass  spectrometer  by  mesne 
f  the  "high  temperature"  ionization  source  sample  bo-t  created  much  diffi¬ 
culty.  It  appeared  to  possess  sufficient  vapor  pressure  to  dlstiil  out  of 
the  temple  cell  while  sealed  inside  the  flight  tube  of  the  moss  apeetro- 
neier,  thereby  preventing  the  diffusion  pump  from  attaining  a  sufficiently 
vacuum  required  for  tho  proper  operation  of  the  maos  spectrometer . 
Considerable  amounts  of  hydrolyzed  material  had  to  be  removed  from  the 
inside  of  the  spectiuracter  flight  tube  after  these  attempted  experiments . 
ho  further  attempts  wore  made  to  obtain  e  mass  spectrum  of  this  compound . 

k  <d’  other  ^TOPPund^  htadlgd 

The  mass  spectra  of  chlorOdi phenyl  phosphine,  chlcromethyiphoaphonJc 
dichloride,  benzenephospharus  oxychloride,  end  benaenephosphorus  dichlorlde 
all  exhibited  large  quantities  of  iujpurities  such  en  PCI3  and  POCI3. 
Attempts  to  design  gas  chromatographic  techniquar  to  permit  the  purificat¬ 
ion  of  these  mKeriale  did  not  yield  satisfactory  results.  An  example  of 
tho  problem  encountered  is  illustrated  In  Table  5,  The  3ample  of  chloro- 
methylphosphonlc  dichlorlde  contained  large  amounts  of  Pni3  end  PCC'g 
which  could  not  be  separated  fro  the  desired  compiund.  As  a  reau’*,  ■' 
furthc-  data  hns  been  taken  on  these  systems  at  the  present  time. 

l^coMCtysiOUS 

70  ev  positive  ion  macj  spectra  have  been  obtained  for  O-ethyl- 
N.N-dlmethylphoBphorasiidocyenidate  (Tabun,  GA)  and  Chloromethylphosphonlc 
dichlorlde.  An  attempt  has  been  mode  to  purify  other  simple  phosphorus 
r.c  pounds  for  mass  apectremetric  analyses, 

C-cgentn  received  for  study  have  been  properly  transferred  end  now 
await  detailed  investigations. 

Energetic  studies  by  either  appearance  potentiils  or  clastogrmns  have 
boon  made  for  the  positive  ions  from  O^O-triethyl  phosphorothionete  and 
mothylthiophosphonic  dichlorlde. 

(1)  J.  W.  Warren,  Mature.  810  (1990). 

V2)  F.  P.  tossing,  A,  W,  Tickner,  and  W,  A,  Bryce,  2,  Cham.  £JjyjL  , 

iJ2»  law  (WO- 


11 


}  P.  if!.  Kiser  and  E.  J.  Gallegos,  £.  °hvs .  Chera. .  £§,  947  (1962). 

• 

}  M.  ilalmann  and  Y.  Klein,  J.  Chero.  3pc. .  1964.  4324. 

)  Y .  Wad a,  Doctoral  Dissertation.  Kansas  State  University,  1964. 

}  D,  A .  Bafus,  ...  J.  Gallegos  and  R .  W.  Kleer,  ,£•  PhVfl.  Ch#B.«  JS» 

2614  (.1966)  . 


/. 
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l.  Preliminary  Electron  Impact  Data  for  the  Pos  1  tlvaiiy-Chtrged  lone 
from  0,0,0-Tr ietByi  Pl.c jphorothionate .  i'"  • 


Relative  Appearance 

iOil _  m/a  ,.A,hua^nce..  Po.tentlal  (ev)» 


C?M3+ 

27 

56.4 

19.0 

yC 

29 

100.(3 

17.5 

CCA+ 

45 

37.2 

15.2 

p(oh)2+ 

65 

64.0 

15.2 

OP(OM)?+ 

B1 

26.7 

15.7 

p(oh)(oc2h.)+ 

93 

45.3 

13.0 

SP(Oil)2+ 

97 

56.4 

15.3 

rc(OH)(oc2H5)+ 

109 

30.2 

12.7 

P(CC2H5)2+ 

121 

59.3 

11.4 

SP(0C2H5)3+ 

198 

47.7 

7.5 

* )  Determined  by  the  energy  compensation  technique  (3). 


i  <i;  ■  ;  ; 


principal  1-os ! t  ive.iy-Cloroed  ionic 
Spectrum  of  0- E Ihy ' -U ,N-d i me  t by 1 pi 


:  Species  Found  in  the  Mat* 
■osphoramidocyanidate. 


n_ 

I  on 

ft el at ive 

Abundance 

it\/ a 

Ton  ‘ 

Relative 

Abundance 

’  0 

4- 

ri  ' 

.><  ^ 

~  +■ 

25.3 

90 

p(o)n(ch3)(ch2}+ 

2.0 

0 

4.6 

91 

p(o)n(ch3)2+ 

1.8 

27 

r  w 
°orS 

.  -r 

22.2 

92 

p(0H)N(ai3)2+ 

2.0 

?9 

,J7hL. 

24  .5 

93 

hp(oh)n(ch3)2+ 

1.8 

21 

P' 

2.0 
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p(o)2n(ch3)(ch2)+ 

4.8 

/  ) 

3.6 

107 

p{o)2n{ch3)24' 

4.8 

■52 

60.0 

108 

p(o)(oh)n(ch3)2+ 

7.9 

43 

100.0 

117 

P(0)(CN)N(CH3)  + 

po2(cn)n(ch3)2^ 

5.4 

44 

85.7 

133 

14.5 

4  5 

A, 

14.5 

134 

po(oh)(cn)n(ch3)2+ 

5.1 

4  7 

ro  ’ 

4- 

12.0 

135 

p(oh!2(cn)n(ch3)2+ 

3.3 

65 

P(OM)? 

4.3 

136 

p(oh)2(hcn)n(ch3)  * 
C2H50ro(CN)N(CH3r 

2.3 

ft'.1 

■1.! 

i 

147 

1.1 

.'0 

71 

45.0 

5.0 

102 

C?H,.OPO(Oi)N(ai3)24' 

9,7 
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T  3.  Comparison  c f  the  .Ma;  a  Opectra  of  Triethyl  Phosphate  (6)  with 
0,0,0-Triethyl  Phosphoroihi-*nnte. 


or,(ocA!3  8 

sp(oc?h5)3 

-p/q. 

Ion 

Relative  j 
Abundance  j 

fn/a 

Ion 

Relative 

Abundance 

29 

r  u  + 
w?n5 

20 .0  1 

27 

SH3+ 

56.4 

<15 

c2^+ 

40,4 

29 

1 

l| 

100.0 

01 

po(oh)2+ 

78,3 

40 

w" 

37.2 

C2 

p(oh)3* 

47,0 

47 

P0+ 

16.3 

83 

HP(0H)3+ 

14.4 

60 

HP0(OH)+ 

64.0 

99 

P{CH}4+ 

100.0 

81 

ro(0H)2+ 

26.7 

109 

0P(0!I)(0C2Hj)^ 

49.3 

93 

P(0H)(OC^)+ 

45.3 

1  >0 

I’fOrt)  (in'!  H  }+ 

'  9  /  \) 

9,? 

67 

3P(0H)?+ 

56,4 

i  i  i 

iti  l * '  •  *  I  it,  J 

t  ti .  <-i 

1  On 

jM|.9 

125 

ro2(0H)(0C2H5)+ 

19.7 

114 

sp(oh)3+' 

24.4 

126 

PO(OH)2(OC2^)+ 

5.7 

115 

HSP(0H)3+ 

32.6 

127 

p(oh)3(oc2iv)+ 

47.0 

121 

p(0C2h,)2* 

59.3 

137 

P0(CC2H5)2+ 

11.4 

137 

ro(0C2H5)2+ 

6.7 

a  nn 

I  JV 

''(oh)(cc2i^)2+ 

in  /% 

149 

<HS)P(<3H)^(OC2H5>‘f 

18.6 

1  19 

nr*(on)(oc2Hs)2+ 

8.3 

153 

9.9 

155 

f'{OH)2{OC2H5)2+ 

60,0 

154 

spmocft)* 

14,5 

167 

po(och2)(oc2h5)2+ 

6.1 

170 

SPtOHHOC^)^ 

17.4 

182 

po(°c2h5)3+ 

26.0 

! 

19B 

PS(OC2H»13+ 

47.7 

jrUal  l 
r  O f  t  y  C  >:? 


loctron  Impact  Data  for  f’osltive  and  Negative  Ions 
from  Me  thy 1 1 hi ophc sphon J c  Dichloride.8 
Appearance 

Helativt*  Potential  AHf(ion) 

Abundance _ (evO _ Probable _ Process _ _  (kcei/mole^ 


l 

lb 

13.7 

16.92+0.20  D!3PSC12 

-  CH3  ♦  PS  +  Cl2 

26? 

rj+ 

J) 

13.6 

4* 

i'C* 

43 

8.0 

-  ■ 

"I1 

PCH 

44 

16.2 

PCH,+ 

43 

47.5 

15.49+0.18 

-  PCH2+  +  SH  ■+  Ci2 

235 

pch,+ 

45 

6.3 

PQ+ 

«  </ 

63 

32.5 

15.45+0.32 

*  ps*  +  c«3  +  a2 

233 

PCI* 

66 

5.5 

CH2PS+ 

77 

34.5 

13.83+0.29 

-  ay’s*  +  hci  +  ci 

221 

CH3PC1+ 

81 

4.2 

SPC1+ 

98 

4.3 

it;  i* 

m 

6,4 

CH/SCl* 

113 

100.0 

11,87+0.28 

-  cHjPSCi*  +  a 

154 

3PC12+ 

133 

10.5 

12,57+0.28 

-  SPC12*  ♦  CHj 

167 

l4h 

til  .6 

•i.'lt.Jttj.SA 

*  aywij* 

lift 

Cl” 

35 

~o 

• 

o 

o 

—4 

> 

pc" 

43 

»3.0h 

> 

# 

r<¥  \  i 

i  i1 

«:  M 

(a)  An  estimated  AH  [CH^SCl^g)]  “  -91  kcal  .ole'1  he*  been  employed  In 
these  calculations. 

(b)  These  values  are  related  to  each  other,  but  not  to  the  others  In  this 
column. 
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ncipal  Pi 
ctrun;  of 

•jSitivoly-C'i.'iri; 

CMororoethylp! 

•i  Ionic 
■ospi  ionic 

Species  Found  in 
Dichlorlde. 

m/ a 

lort 

_ _Abi 

Relative 

jndance  {to  w) 

12 

C+ 

6.2 

13 

CH+ 

10.4 

14 

Ch2+ 

? 

31 

p4 

29.  R 

3b 

Cl4 

? 

43 

pc4 

7.6 

44 

PCH4 

21.8 

4b 

™2 

11.4 

47 

rc4 

? 

66 

PCI4 

45.6 

67 

111*01 4 

M 

02 

wet* 

18,0 

83 

R0HC14 

25.0 
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pci24 

46.2 

117 

poci24 

79.2 
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hcpoci24 

11.6 
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h2cpoci2+ 

31.4 
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rel3+ 

100.0 
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C1H2CP0C124 

eo.6 
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oy  o.  :.i-vv-:ol  simple  phocphcj u%  compounds  containing  alkyl,  alkoxy,  s 
uos  has  iter,  undertaken  so  obtain  further  fundamental  information  ? 
value  in  determining  !:•<-  processes  which  occur  in  more  complex  } 
.  compounds.  In  or.  effort  to  produce  negative  parent  ions  fisom  f 
„  compounds,  a  polonium-SLC  alpha  particle  source  has  been  designed  S, 
>1  eyed  in  such  studios.  73  ev  positive  ion  mass  spectra  have  been  | 
o-nnyl-h  ,.l— iimetnylphc.sp:.oramif3ocyanidate  (Tabun,  GA)  and  chloro-  | 
c  bichloride.  An  attempt  has  bean  made  to  purify  sortie  simple  \ 

ounce  for  mass  spoctroaotric  analyses.  G~ agents  received  for  study  | 
rly  transferred  and  await  further  investigations.  Energetic  studies^ 
.ru.nce  potentials  or  cl.-.stograms  have  been  made  for  the  positive  lon^j 
t.'.vl  phosphorothionate  and  m&thylthiophosphonic  dichloride*  v  1 


